Musculoskeletal computational modeling is a powerful and useful tool to study joint behavior, examine muscle and ligament function, measure joint contact pressures, and simulate injury and repair. Many musculoskeletal models of the elbow have been developed [1][2][3], but all have constrained the joint to have particular degrees of freedom and ignored the effects of ligaments. Removing these limitations would expand the model's applicability, potentially resulting in a clinical tool to predict the outcome of surgical procedures. This work develops and validates an accurate computational model of the elbow whereby joint kinematics are dictated by three-dimensional bony contact, ligamentous constraints, and muscle loading.
Discussion: This computational model has accurately predicted the relationship between varus constraining force and coronoid process resection level. As the coronoid process was incrementally removed, the model and cadaver study both showed a reduced ability for the elbow to resist varus displacement. Degree of ulnohumeral dislocation was difficult to quantitatively assess by Hull et al, but was easily accomplished by the computational model. Our model predicted contact force between the radius and humerus to increase considerably at 30 and 45 degrees of flexion above 50 percent coronoid process resection. These findings correlated well with the observations of the cadaver study, and gave evidence to support the role of the radiocapitellar joint as a secondary stabilizer of the elbow [9] . However, several differences exist between the published study and computer model. The cadaver study investigated 11 upper extremities, whereas the computation model is representative of a single specimen. Additionally, ligaments were assumed to behave linearly and bony geometry was approximated with surface-fitting techniques. Computational modeling has shown to be a powerful tool for researchers and clinicians alike. We are particularly excited by the model's predictive capacity and see potential applications in preoperative surgical planning. 
